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m (6 ft) in length with equal legs at
least 13 cm (5 in) long and 1.3 cm (0.5
in) thick. The angle section must be
guided in such a way as to fall end-on,
without tumbling. The package must
be rotated approximately 90° about its
longitudinal axis and struck by the
steel angle section falling as before.

(5) The package must be exposed to
luminous flames from a pool fire of JP–
4 or JP–5 aviation fuel for a period of
at least 60 minutes. The luminous
flames must extend an average of at
least 0.9 m (3 ft) and no more than 3 m
(10 ft) beyond the package in all hori-
zontal directions. The position and ori-
entation of the package in relation to
the fuel must be that which is expected
to result in maximum damage at the
conclusion of the test sequence. An al-
ternate method of thermal testing may
be substituted for this fire test, pro-
vided that the alternate test is not of
shorter duration and would not result
in a lower heating rate to the package.
At the conclusion of the thermal test,
the package must be allowed to cool
naturally or must be cooled by water
sprinkling, whichever is expected to re-
sult in maximum damage at the con-
clusion of the test sequence.

(6) Immersion under at least 0.9 m (3
ft) of water.

(b) Individual free-fall impact test.
(1) An undamaged package must be

physically subjected to an impact at a
velocity not less than the calculated
terminal free-fall velocity, at mean sea
level, at a right angle onto a flat, es-
sentially unyielding, horizontal sur-
face, in the orientation (e.g., side, end,
corner) expected to result in maximum
damage.

(2) This test is not required if the cal-
culated terminal free-fall velocity of
the package is less than 129 m/sec (422
ft/sec), or if a velocity not less than ei-
ther 129 m/sec (422 ft/sec) or the cal-
culated terminal free-fall velocity of
the package is used in the sequential
test of paragraph (a)(1) of this section.

(c) Individual deep submersion test. An
undamaged package must be physically
submerged and physically subjected to
an external water pressure of at least 4
MPa (600 lbs/in 2).

§ 71.75 Qualification of special form ra-
dioactive material.

(a) Special form radioactive mate-
rials must meet the test requirements
of paragraph (b) of this section. Each
solid radioactive material or capsule
specimen to be tested must be manu-
factured or fabricated so that it is rep-
resentative of the actual solid material
or capsule that will be transported,
with the proposed radioactive content
duplicated as closely as practicable.
Any differences between the material
to be transported and the test mate-
rial, such as the use of non-radioactive
contents, must be taken into account
in determining whether the test re-
quirements have been met. In addition:

(1) A different specimen may be used
for each of the tests;

(2) The specimen may not break or
shatter when subjected to the impact,
percussion, or bending tests;

(3) The specimen may not melt or
disperse when subjected to the heat
test;

(4) After each test, leaktightness or
indispersibility of the specimen must
be determined by a method no less sen-
sitive than the leaching assessment
procedure prescribed in paragraph (c)
of this section. For a capsule resistant
to corrosion by water, and which has
an internal void volume greater than
0.1 milliliter, an alternative to the
leaching assessment is a demonstration
of leaktightness of ×10¥4 torr-liter/s
(1.3××10¥4 atm-cm3/s) based on air at
25°C (77°F) and one atmosphere dif-
ferential pressure for solid radioactive
content, or ×10¥6 torr-liter/s (1.3××10¥6

atm¥cm3/s) for liquid or gaseous radio-
active content; and

(5) A specimen that comprises or sim-
ulates radioactive material contained
in a sealed capsule need not be sub-
jected to the leaktightness procedure
specified in this section, provided it is
alternatively subjected to any of the
tests prescribed in ISO/TR4826–1979(E),
‘‘Sealed radioactive sources leak test
methods’’ which is available from the
American National Standards Insti-
tute, 1430 Broadway, New York, N.Y.
10018.

(b) Test methods. (1) Impact Test. The
specimen must fall onto the target
from a height of 9 m (30 ft) or greater
in the orientation expected to result in
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maximum damage. The target must be
a flat, horizontal surface of such mass
and rigidity that any increase in its re-
sistance to displacement or deforma-
tion, on impact by the specimen, would
not significantly increase the damage
to the specimen.

(2) Percussion Test. (i) The specimen
must be placed on a sheet of lead that
is supported by a smooth solid surface,
and struck by the flat face of a steel
billet so as to produce an impact equiv-
alent to that resulting from a free drop
of 1.4 kg (3 lbs) through 1 m (40 in);

(ii) The flat face of the billet must be
25 millimeters (mm) (1 inch) in diame-
ter with the edges rounded off to a ra-
dius of 3 mm ± 0.3 mm(.12 in ± 0.012 in);

(iii) The lead must be hardness num-
ber 3.5 to 4.5 on the Vickers scale and
thickness 25 mm (1 in) or greater, and
must cover an area greater than that
covered by the specimen;

(iv) A fresh surface of lead must be
used for each impact; and

(v) The billet must strike the speci-
men so as to cause maximum damage.

(3) Bending test. (i) This test applies
only to long, slender sources with a
length of 10 cm (4 inches) or greater
and a length to width ratio of 10 or
greater;

(ii) The specimen must be rigidly
clamped in a horizontal position so
that one half of its length protrudes
from the face of the clamp;

(iii) The orientation of the specimen
must be such that the specimen will
suffer maximum damage when its free
end is struck by the flat face of a steel
billet;

(iv) The billet must strike the speci-
men so as to produce an impact equiva-
lent to that resulting from a free
vertical drop of 1.4 kg (3 lbs) through 1
m (40 in); and

(v) The flat face of the billet must be
25 mm (1 inch) in diameter with the
edges rounded off to a radius of 3
mm ± 0.3 mm (.12 in ± 0.012 in).

(4) Heat test. The specimen must be
heated in air to a temperature of not
less than 800°C (1475°F), held at that
temperature for a period of 10 minutes,
and then allowed to cool.

(c) Leaching assessment methods. (1)
For indispersible solid material—

(i) The specimen must be immersed
for 7 days in water at ambient tem-

perature. The water must have a pH of
6–8 and a maximum conductivity of 10
micromho per centimeter at 20° (68°F);

(ii) The water with specimen must
then be heated to a temperature of
50°C ± 5°C (122°F ± 9°F) and maintained
at this temperature for 4 hours.

(iii) The activity of the water must
then be determined;

(iv) The specimen must then be
stored for at least 7 days in still air of
relative humidity not less than 90 per-
cent at 30°C (86°F);

(v) The specimen must then be im-
mersed in water under the same condi-
tions as in paragraph (c)(1)(i) of this
section, and the water with specimen
must be heated to 50°C ± 5°C (122°F ± 9°F)
and maintained at that temperature
for 4 hours;

(vi) The activity of the water must
then be determined. The sum of the ac-
tivities determined here and in para-
graph (c)(1)(iii) of this section must not
exceed 2 kilobecquerels (kBq) (0.05
microcurie (µCi)).

(2) For encapsulated material—
(i) The specimen must be immersed

in water at ambient temperature. The
water must have a pH of 6–8 and a max-
imum conductivity of 10 micromho per
centimeter;

(ii) The water and specimen must be
heated to a temperature of 50°C ± 5°C
(122°F ± 9°F) and maintained at this
temperature for 4 hours;

(iii) The activity of the water must
then be determined;

(iv) The specimen must then be
stored for at least 7 days in still air at
a temperature of 30°C (86°F) or greater;

(v) The process in paragraph (c)(2)(i),
(ii), and (iii) of this section must be re-
peated; and

(vi) The activity of the water must
then be determined. The sum of the ac-
tivities determined here and in para-
graph (c)(2)(iii) of this section must not
exceed 2 kilobecquerels (kBq) (0.05
microcurie (µCi)).

(d) A specimen that comprises or
simulates radioactive material con-
tained in a sealed capsule need not be
subjected to—

(1) The impact test and the percus-
sion test of this section, provided that
the specimen is alternatively subjected
to the Class 4 impact test prescribed in
ISO 2919–1980(e), ‘‘Sealed Radioactive
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Sources Classification’’ (see § 71.75(a)(5)
for statement of availability); and

(2) The heat test of this section, pro-
vided the specimen is alternatively
subjected to the Class 6 temperature
test specified in the International Or-
ganization for Standardization docu-
ment ISO 2919–1980(e), ‘‘Sealed Radio-
active Sources Classification.’’

§ 71.77 Qualification of LSA–III Mate-
rial.

(a) LSA–III material must meet the
test requirements of paragraph (b) of
this section. Any differences between
the specimen to be tested and the ma-
terial to be transported must be taken
into account in determining whether
the test requirements have been met.

(b) Leaching Test. (1) The specimen,
representing no less than the entire
contents of the package, must be im-
mersed for 7 days in water at ambient
temperature;

(2) The volume of water to be used in
the test must be sufficient to ensure
that at the end of the test period the
free volume of the unabsorbed and
unreacted water remaining will be at
least 10% of the volume of the speci-
men itself;

(3) The water must have an initial pH
of 6–8 and a maximum conductivity 10
micromho/cm at 20°C (68°F); and

(4) The total activity of the free vol-
ume of water must be measured fol-
lowing the 7 day immersion test and
must not exceed 0.1 A2.

Subpart G—Operating Controls
and Procedures

§ 71.81 Applicability of operating con-
trols and procedures.

A licensee subject to this part, who,
under a general or specific license,
transports licensed material or delivers
licensed material to a carrier for trans-
port, shall comply with the require-
ments of this subpart G, with the qual-
ity assurance requirements of subpart
H of this part, and with the general
provisions of subpart A of this part.

§ 71.83 Assumptions as to unknown
properties.

When the isotopic abundance, mass,
concentration, degree of irradiation,
degree of moderation, or other perti-

nent property of fissile material in any
package is not known, the licensee
shall package the fissile material as if
the unknown properties have credible
values that will cause the maximum
neutron multiplication.

§ 71.85 Preliminary determinations.

Before the first use of any packaging
for the shipment of licensed material—

(a) The licensee shall ascertain that
there are no cracks, pinholes, uncon-
trolled voids, or other defects that
could significantly reduce the effec-
tiveness of the packaging;

(b) Where the maximum normal oper-
ating pressure will exceed 35 kPa (5 lbf/
in2) gauge, the licensee shall test the
containment system at an internal
pressure at least 50 percent higher than
the maximum normal operating pres-
sure, to verify the capability of that
system to maintain its structural in-
tegrity at that pressure; and

(c) The licensee shall conspicuously
and durably mark the packaging with
its model number, serial number, gross
weight, and a package identification
number assigned by NRC. Before apply-
ing the model number, the licensee
shall determine that the packaging has
been fabricated in accordance with the
design approved by the Commission.

§ 71.87 Routine determinations.

Before each shipment of licensed ma-
terial, the licensee shall ensure that
the package with its contents satisfies
the applicable requirements of this
part and of the license. The licensee
shall determine that—

(a) The package is proper for the con-
tents to be shipped;

(b) The package is in unimpaired
physical condition except for super-
ficial defects such as marks or dents;

(c) Each closure device of the pack-
aging, including any required gasket, is
properly installed and secured and free
of defects;

(d) Any system for containing liquid
is adequately sealed and has adequate
space or other specified provision for
expansion of the liquid;

(e) Any pressure relief device is oper-
able and set in accordance with written
procedures;
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